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PROBLEM TO BE SOLVED: To reduce displacement of a protruding 
conductor from a wiring, when a semiconductor chip provided with 
protruding conductor (bump) is flip- chip connected to an external terminal, 
in a wiring board where a wiring is provided on an insulating substrate. 
SOLUTION: In a wiring board is provided, where an opening part is provided 
at the prescribed position of an insulating substrate and a wiring comprising 
a terminal part to cover the opening part is provided on one main surface of 
the insulating substrate, the wiring the wiring board, where a protruding 
conductor layer is provided in a region to which an external terminal of a 
semiconductor chip is connected. 




LEGAL STATUS 

[Date of request for examination] 21.11 .2003 

[Date of sending the examiner's decision of rejection] 14.02.2006 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 

rejection] 

[Date of extinction of right] 



Copyright (0): 1998.2003 Japan Patent Office 

BEST AVAIUKBLE COPY 



http://www1 S.ipdl.ncipi.gojp/PAI /result/detail/main/wAAAIuayshDA41 43681 55P... 2006/03/20 



(19>H*H#tR=JT (J P) 



(12) 



(SDInt.Cl. ' 
HOIL 23/12 

21/60 
H05K 1/18 
3/34 



(21) UliS# 

(22) ajliB 



501 
311 

501 



4$IS2O01-1692O3(P20Ol -169203) 
sp^l3^6fl 5 0(2001.6.5) 



(A) (lO^WFtUBJliM*^ 

#182002-368155 

(P2002-368155A) 
(43)iifflB ¥fiKl4^12^20B (2002. 12.20) 



F I 

HOIL 23/12 
21/60 
H05K 1/18 
3/34 
HOIL 23/12 



501 
311 

501 



B 5E319 
Q SE336 
L 5F044 
E 
F 



mm) 



m^mni m^m(omo ol (±i9S) 



(TDttiaA 000005120 
(7l)Ui9A 000003078 

(i2)m.mm mm m 

(74)f^aA 100116171 

#9± tm i& 



(54) mmo^m} wsi&m., ^^mnf^mm&zmtmw.<o9tm.:f3m 



(57) imm^ 




1 



5 ] WlSfflS*^ 1 75S 4 ® I/irn*^ 1 «{1IS3S 

T. 



( 2 ) 2002-368155 

2 

•10 i?jt:*-ft, 

[0 0 0 1] 

to 0 0 2] 

n^$^\zmt&Lft^'»i^m&\z\t, m^ii. 022 

(a) &y^02 2 (b) lw5^bfc<fc^»C. (ftfE*««s^ 

3 cDnsRsa^ 3 0 1 &«trf2ie&s« 1 tzmf^nt^ 

:/Si04^«<*:^B*^*'&. dUT. 02 2 (b) «02 
2 (a) ©M-M* i»T<0»f®Bn7»*. 

[0 0 0 3] fifraa7U-y:/^<y3^a!®¥«'«:^{s 

«. 02 2 (a) B:tJtS2 2 (b) tCS^Ufc J:^ I'. M 

[0 0 0 4] 02 2 (a) JSit/a2 2 (b) Ic^ 

Ufc^ait^ttSBtt. LGA aand Grid Array) m<0^ 

m»mmx& d , mfRmmm^ i ©mstee izn 

(0 0 0 51 a(rffiLGAS©i|i«M*:^@T?«. 0 

2 3 (a) RZfm2 3 (b) {CS^fJc^ilC. -fi^Afi, rtft 

iKriE/'«>:/4 i:ftiaia»2o^j^tt«j;<-r-5fc«>o* 

l^nxVi-S, H2 3 (a) Wia2 2 (b) OSli 

50 4!^K::*:H. 02 3 (b) 1402 2 (a) (7)N-N' 



- 2 - 



{ 3 ) 

3 

[0 0 0 6] tsssH^mi^tm=f7(Dmi (mta 

ffi) let), H2 3 (a) tC5^U>S:J;^«C, StrlE4^j»<*:3S 

|gl 0{C«. ^ (Sn) ^fiStlgO^^ (Sn 

[0 0 0 7] ltreBLGASi(^¥#{^SB<^Sii&:^S^1l8 
1 0 l*tJ^)«$nfcitaBS«l(D— ^fflJifcWIBBB 10. 

1 OS:0fiK-r«>:^fe)5i*S. ifc, S(IIE¥IIBtAi1>tC=b, 

■5. 30 
[0 0 0 81 0fr«B^JllMt:H^oTMiEiBfilS«$0JE£L/^ 
S(riei5«a»SOB2ii««#: 2 ±lCitii»^5^y y 3 S:-7 

«^ai5«8^ 3 0 l±Htt. *^3i^i;ji>, ^^-fA'JJc^* 

J1>8|5«8^ 3 0 1 t«rKEJlS2 Sr|6l7!)^ti^^3-e-, <4H^*> 
•Br«:Lfc^. SfrfaA->7'4<tWfSIB)S82$^)EJt^* 

ililT, fttria*tj^® 1 OtbT. 0iJ;^«. WSHBE 
« 2 ©Si® fc{ai»/S©«ia6o ^*<^^J«SnTV»*«^fC 

T. mu^o^m&m^ti^z. 5% (/■?— fe> 

OSa^-^^ (3. sasAg-Sn-^^) ;**Jgfi!t$n 
[0 0 0 9] -^t^^v AtIia«glibS%l (BBil8S«i) 

ig5.©lCJSi;T«aEi|i»«|£?-u':/3®^H^<*:$M 
jhU^tS^. «ftCffea»«l*m«fi:B-Ci3!JI8rt-*t. Bl 50 



!KrM 2002-368155 
4 

2 2 (a) RtK02 2 (b) {C:^bfc«J:33ttLG AS® 

[0 0 10] B|-ett5^LT</i;fii^*^ 89 
82«fe»««l l-iKft^n/tWPWi 0 1 Jc:i»3ei1-!»J*«ft 
JS^7<i:LTffl^^«««<*:^ll«i))itff^t)0{C. Pb- 

d Array) SlO*J»4*J^«t)*^. 
[0 0 11] 

^(omm-cit. mm^m'WM\zmmt^^^w^y':^ 

gaiji5»(i:^.y::/3«)il>g|53iST3 o i t<Dmt^t>%ifim. 
[0 0 12] t(rEH2 2 (b) fc^U;fe<t-5 

##:SBT«. tfrE«fe^s«i±Jct&iHia«a2. wia^i- 
Si5gsii«T7. &i^tfrfa«e>-3^jii osmufcSBi»« 
8aiB<i-ffl5Si^3 0 1 ±tct(riaA>:^4 *aftttfci|£ 

iflCj:i9ttB^to-a-Oltffi7J<<ST-r2>i:. ^JA«. El 2 
4 (a) {c^U/tJ:'5{c, S(rlB^jSfl:5^-y:/3©naRS» 
^ 3 0 i±{cw&ti;5:fl(r8aA>:/4*t|llfaiE»2<o4a 

:/3<z)^f«is?^3 0 1 ±.\zm^ i^nit.mi.j^>-f ^ tm 
iBiBiB2c!>wc^a:a'rn*<*cs<fc, 95ia't>y4i:w 

(0 0 131 MEi|i»«:5^'y:/3*WIBBEi8S« 

<c 7 U y >y ::^IIST * t ^ f- . W IH/^ > ^ 4 1 filB 
ia«l2(0M<Dtefi-rnji<:*:^<?'j:S<»:, Wia/N*>:;'4*< 

[0 0 14] */5:. mmnmm^3 o ijtizit. -« 

{;:. ^'y^-Vim^^ft'7-i^^>}^m\zXi>n>zf 

^''yH7'«>7') 4;&<}BfiR$nTl»-5fc«e>. «lHE!n>y4 
t«(IiaBB»2Ji®«e>^#Bl Oi:«> <PJ^«. waE*o 
€r ® 1 0 *<^CD«^{C«^® (Sn-Au) gS^tC J: 0 

ss£sn-5*<, ccots. waaA'>7'4Sjw^jjpffib-c 

[0 0 15] aummmtR. mz. mmmt»2immit 
amA/xa*}. ■?-cD^i9:^ifij«iff$*^2 0 uimmsiiztt. 

gr8EA>7'4i:ftf/faffi«a2S:il»£E«$-B:SI85tC34>*^ 
-S^pa-C. 0 2 4 (b) IC5p-rJ;-5lC, lMjgES!»2A<^ 



- 3 - 



( 4 ) 

S 

10 0 16] 02 4 (b) \Z^\^1tJ^^tjiWtWMi1SL2<0 
(0 0 17] {4S-rnicJ:r)t(rfSA'>^4*^ttIfB 

iEiK2«jawTj*^sn^. fe-5i/»«*rfaBBi»2*<^}^ 

-r-Sck. «IiE/'<>y4JCM*.*«^i:TKrlE/t>:?'4 4:Kr 
aHi|4iSff^y:/3®i1-ai5Sa^ 3 O l i:<Oj*«l£fil»ca#*t 

[0 0 18] SfrlBi|s»<^^«v^3<^)^ai53S8^'3 0 

l±fc:^tt6n5S5iSA'>:/4{ctt, '7-f"\';t?>HSJc 

(c«e>':3€?*<^i;-^-ri'i. ^<r>titb. 025 (a) 
t;5:<fc^{C. KrfBX:5'>y HA->y4' ®ies:§r®«e>0^ 
tcj;0, «fIiEBH«2<!:J«»rsai5^<i:fiEttL./j:l/iai5^fc 30 

^•yh*A>y4' <hEi(!8«^2S:J*ia-r«>^:t*<«IU 
[0 0 19] Sfc, 02 5 (a) \Z^\^1t^o\Z. ItrlE 

x;?'^ HA->y4' ic^ia*px&-yr-ric7u-y:7'5^>y7' 40 
x^'y HA*>:^4' i:«rEBaiiS2*f8iJi«-r«»©«fa 

S:^^<U. Mtax^'-y HA*>:/4' 0D5fe}fflffl5*'C3*b 
<T-5i:, miE^^^fi^ 3 0 i*^e(Oii5$7i<iSt»ffl55i-r? 

[0 0 2 0] ifc. StnEX^y H-''<>'7'4' 0«^<:^t4 
ifeJa6B3&<»i<?S:oTV»Sfca«>, 02 5 (b) feS^-Ti-^ 60 



2002-368155 

6 

c:<DJ;^lc, «tiia:^5'y HA>y4' <D$tSfflfi|i*<«flEiS 
tt2lciW«^;t^«li«i:. «aiHE«i2 t^rsax^'-y HA 

XiS'-y h*A'>:/4' fiJ8tL'^t-V>i:V>'5l«M*«fco>t. 

[0 0 2 11 ^fc, «fiEiE«a2«)aaB<kict'b/.cviKria 
iB«i2of9$7><i9</^%<t:> tsiumsmn^A' (Dimta 

[0 0 2 2] *%w«)@B<)«. ft&i»&m±\zmm^i$'& 

[0 0 2 3] 2iciR|^0!>fl&(OgQ(]». 

mz. mmm<r>^if^^m<^i^i)^'^musim^mmT 

^ cl ^ tC & ^ o 

[0 0 2 4] *%eg©f|&<7)@6«)«. *fe(tS«±fCBHiKJ» 

it^^tt>^-sjmu^m^mm-r^:itiz$)^. • 
^c4$««. i^mmmff>tsij&i^^zfWitimm\zii-3xm^ 

[0 0 2 6] 

[8sia*«?*r-&fe«>o^i!:] ^^^wictjv^TM^sn 

[0 0 2 71 (1) |fe«»«OJ?f5e<5teicBHPa5«:aft 

•^<D9y»mi'it>mm*ti^m»\zm&^<om 

[0 0 2 8] fldiE (1) (D^^izjuna. mMim<o. 
i^mi^^y :/<oi>\.mi&mt&ii&sn^mmz^^(Dm' 
«:jisstt. tumwm^m^mzmK-r^ztx, mm 

[0 0 2 9] l5tE (1) <DfiB«8S«JC*5V»T, «f9A.tf. 

-y y * 7 'J 'y y :;''sis-r ■& t^iz. tmm^ 
iimmifek±<^mfs.mi^mizmmiV. fl5faA->>^)&< 



- 4 - 



( 5 ) 

7 

[0 0 3 0] ^tzC(Dt^. Strfail§S«©i»**:li*l84* 

[0 0 3 1] Sfc, SdlE (1) WSEiKS«IC*JV^T, m 

«if fa*feie!^« <!: iKf iE#»{*:g^ y M * 7 > 3^- 7 >f ;U 
[0 0 3 2] iKrSSiBIHJitc, d(rflB¥4St^«>i0^Ji 

[0 0 3 3] a(ri2¥^ii^^B<^nfiPifa^±<cKW 
e.n'5A*>y{ctt. — »ic^ (au) «:fflv»Tt>«>/t 

tils t ffi^^tf^^*> J6 o #® Srtatt* d i: idi 

[0 0 3 4] (2) mi3iiR<Dm^wi\zmum^wt 

8ai1-f»S»7^*<«raEBB«i:Ifil*ni^5<k-5»CjH:tt, WISiH 

7)^39: tt e nx 5) ST* ^ . 

[0 0 3 5] tfriB (2) (r>^mz^n\-£, mmmt^ 

[0 0 3 6] (3) itfeiSka«CD^3£{5l:e»C|«oa5S:l9: 



mm 2002-368155 
8 

[0 0 3 71 WE (3) <D^mz^n\i. mumsLtti 

*|:f*gSI5®:J^l' K«)|^lg?BtcJ:S»»/.t<!:-t?«rE*l^i»«^^ 
[0 0 3 8] (4) «&@:S«0)m:£^BlCMQ^$^fi); 

[0 0 3 9] t(rE (4) ©#aicj:ntf. WE»«i*» 

Wi(r>^m\zmw^<nm-wm^Mm.\^itm:. WE^iattssi 

JKfig-r d t J; 0 . 7 U v -J T^J* 

sistr, mtimmm.<j>mnwH\z^m-wm^mfSi-t^ 
cticjco, itrE«efiia«®MPSi5i*jJcjgjs*tifc»«^ 

[0 0 4 0] iriBiei»s«o«jg:*?ffi'i?tt. we 

(4) <3!)¥®fci8e.-r. mK\-s.. t(\wmmm.<Ji--^m 

> UTA^ WE^E«©J»*)g ^J^fiR U T t) J: 
Vi«Wffl<0.;5^{:iEIS*i}|^fi£ ^ nfciSH«a»«T* o T J: 

[0 0 4 1] jy.T. *:|£?^{COtiT. 0®*#RgUTll 

Mo^js mwm t.ii^\zmm\zmFm-^. 

[0 0 4 2] /j:*5v glSg«fiJSra»Wr-Sfc«)CO^BIJ::43t> 
X. 1*3— t8«e**T-6*>®tt, IpI— 13F#«r-3t-J-. -^<;>|» 

[0 0 4 3] 



- 5 - 



{ 6 ) 

9 

mT&o. mi (a) \t^^mmi(o^-^i^i&m(D^^ 

^,01 (b) ttHl (a) ©A- A* iBT»»fffl0, 
@2(^@1 (a) <oei^mi±m, (93 (a) »B2C0B 
-B* »TfOlWiS0. 03 (b) ttE2©C-C* «T 

[0 0 4 4] 0175S0 3t*5ViT, Uti&S^tS.. 1 

0 1«PP8P {\£7t^-M , 2ttlH«. 3tt¥l»«cf^ 
•yyT, 3 0 l«i|£8St<t:5^yyon»SS^. 4«^je#«i 

10 0 4 5] *flli«») 1 ©i|^iS«:^tH«. 01 (a) & 

UMi (b) c*-r<fc^»c. 1 om^&fitcM 
pa? (fcfT*-;i') 1 0 isiftjt. ains«6»3i« 1 o- 

±S!Ji{cS(rlBMP§Pl 0 1 ?&ffi5JSTSP**-r-5Ba«2 
S^tt, ttfE*fi«tS« 1 CDlSii!l®figffi±C, 51.SP«^3 

nit^m»^ -y 3 & , SIliB^I-aiffl?- S O l JitMSSKtt 20 

2A:fiij)!»ni^-5j;5fctftt+. tiimmiSL2 izm^^mi^^- 

*fc. ;iCD,!:#, «frEE«|2t«tf5A->:/4«. g| 

1 (b) lc^Ufc<t-5tC, frieBEJ92i:JcSltt&n?t^ 

[0 0 4 61 *^KSI«l©#W#Se«LGAS 

pau (kf7*— jp) 1 0 i*t^it&nT*jo, «rieMP 3o 
8R1 0 irtc»av s?$ga6«-?»^i-a53Sfii:®»«t»wffiv>6 

[0 0 4 7] «(riE#*l»«£»att. igJfiiCiSCT, 

.09;^«. 01 (b) (C^-rJ;^t3, J^{t14wx:1?4^-> 

[0048] mssiM2 htmny-fA amm 

{Ciatten;fcMfE»«^S6«, 02. 0 3 (a) Tktm 40 
3 (b) lC5^r.fc-5{C. B5flS«*® 6 

««*l^<ei5^tt. 0 2StJC0 3 (a) tC^-Ti^lC. 

*<3. 5%C0iiffi-&^ (3. 5 96Ag-S n-&^) /Jcif 
<0*-3#®l 0 3{)tag;lt?>nTU*. 03 (a) \Z 

ositai o*wt&nxi/»«. i9fla*o^si 0 so 



l^BB 2002-368155 
10 

ic«. jtraEa«^^«>f^*3 0t. » (sn) 0*0*® 

[0 0 4 91 047lS0 7tt. **S6|PJ 1 <0#«{^»H 

fcO. 04 (a) , 05 (a) . 06 (a) . 07 

(a) tt^tl-etl. #SSitXfi-e®¥®0T?$.O. 04 

(b) «0 4 (a) ©B-B* iSaT?©»fBJ0. 0 5 

(b) (^05 (a) CDB-B' tSl-?©BrM0. SI5 

(c) «05 (a) ©C-C iST©Wr®0. 06 

(b) tt06 (a) ©B-B' i!S-r©WrM0« 06 

(c) tt06 (a) ©C-C «T©»fa0, 07 

(b) »40 7 (a) ©B-B' iaT©»fM0, 0 7 

(c) tt0 7 (a) ©C-C «|-e©»f®0Ta5*. 
[0 0 5 0] U^T. 04 7iM0 7lraoT. 2(c|IS6^»J 1 

©^^ffSfitcffl v»^Eii««©siiit:*rfeJcov»TSiM 

©aC^J-lcoViTfi. ^©l¥aB;^ctIft??«#lf&-r*. 
[0 0 5 1] *-r. 04 (a) Rt504 (b) tC^^fJ; 
^ic, 0il;^«> ;l?u-i'5 K'x-7'j'j:i5©«felt«1fii©3r 
3£iS!:BtcMPSP (t7Jj^-;U) 1 0 ISJ^fiEU, WEia 

eia«i©-^ffl±c. f©«mtt»ia 2* 

[0 0 5 21 C©t*©^JW«. ^Mtrffll'^fc 

fI-^fe#JnXCi r)MIS»6iB!a« 1 ©m^fiBf^istrEM 

TWiate^s« 1 ±tc«{ffai»«it«j!i2 • ^mtt^ts 
s« 1 ©sfjeteBfctf/iBMpap 1 0 1 ^f&^-r^:^mi>^ 

WEMPSRl 0 lttLGAM©i|^»«sSfi 

©<i.»8saa8^ (7>H) sjK«tr«&«>©'b©T?» 

0. tfiJ^Ji, iafl&2 0 0 umit^^ 5 0 0 /tmSl6©R«^ 

icMP-r-5. 

[0 0 5 3] 0 5 (a) , 05 (b) , RZfS^S 

<c) ic^fJc^ic. «(rfB»«tt»ja2' ©3f3£{iB. 
«tij^7t«.t> ^^T*¥»<*:5^-y:^©^aRSiS^ii«Se 

issiRi©iapgpi 0 1 ©i^^tc^^apj*^^^ 

H) 7S:JgfiS-r-5t<i:=t>lC. B(lfS»att»J^ 2 ' ±tc, 
tf *{C!HIffl5*<^lt ^nfcggS*?©***:® 6 SrJ^^f -5. 

[0 0 5 41 ;i©<i:^, tmsi^wmetiyxm^-t^m 

i!6-pS®©]p^«. fif5«eiss«i©iJ?$©* 
^i-iiscf s©*wsK. m^it^ «(ird*fei^«« 1 © 

^^f75<i^4 0 tim7j^e> 5 0 Mm©li^{Ctt. ft(FiaJ»*t^fg 
6©J9$(^ife^2 0 nmm&\zmiiSiT^, 
[0 0 5 5] «8M«6-p^aj«:ffl<'^XS«Ifai1-8i5^«£ 

UT. ^(*»tfMIH»«®6©)«fi**±*«J;'5k:"ra. 



- 6 - 



( 7 ) 

11 

[0 0 5 61 *(c, ^aiaw";?;^ hisii i 

me (a) . 06 (b) V Rt/^SS (c) JCS^-TJ: 
(b) atKiae (c) Tl3:*bTI^»?5:V»75i, WSE^feaiS 10 

[0 0 5 71 'A\Z. WIEU-i^X hMl 2€:K?*b> ^«J^ 
H7 (a) , 07 (b) , RtXH? (c) tcS^fJ: 

mmii^7<o^m mmm) tc^o^ai osjgfig-r* 20 

[0 0 581 «ftl2ii)o #g 1 0 tt, 0«;5ttf, S 

J6o^ 1 OSrJ^^KbTtxtVi., 
[0 0 5 91 fffB¥llfilwt(ioT*l|]!i0!l 2 W^iUMj^SB 30 

(A- > 4 diffitt 6 n/t¥«[«:9^ 2/ :^ 3 * 7 u 

dot*, B(ria»o€r® 1 OirbTWE 
(3. 5 96AB-Sn-&^) Srffl^iTtt^*^SJ 

[0 0 6 01 mfE^mi^^y/s^y^Jy':^^y^^tsft 

(a) &t/gll2 (b) tC^b&J;'5^LGASw¥J!* 

[0 0 6 1] S 8 BLt/:^ 9 j|t*S6«»J 1 

(a) Rt/aS <b) «ij£«l«i:?«v^*7»J y:/g"!y7' 



iHrlW 2002-368155 
12 

Tfet), 09 (a) RO^Big (b) tiHS (a) RtKH 
8 (b) ittaiJ©f^ffl^»«:j»M-r-5fc»6«)WiBD@T* 

[0 0 6 21 2|s:||]!lS0>J 1 (?^#f|:^etC^V)^BEIflS« 

-C\ts 0 7 (b) Rt;:0 7 (c) IZmV/t^-^iZ. sijrie 
«feiaS«l JiJCJK/5!t^tifc«(riaSa«S2<7). ii4ag«:5^5/::^ 

3©^i-ai5iSi^3 0 1 tmm^n?>mmzmm^(ottim» 

{*:)g6*«»J6R**lTViS, -tOfc*. Wtm^Wii^&f-3 0 
l±iritfg2n>:/4<i:LT. ^JA«> •7'f •1['3l^>h*^* 
fflVJfc;:?.^-^ HA->>^«;J^fiRLfci|iW{^^-yy3*7U 
yy^u/yHE^T-SISRtC, E8 (a) tCS^fJi^tC. tfS 
3BA>:/4®«![B75t-rnT. t(fKi2tt2 0jS8g|5K*«« 

wm 6 ©taajtct&oTWiHKiffi 2 mfp^amzm^n, 
0 8 (b) \z^-rx^iz. «iiiaj»#®6©[aaPicPiT?SE 
ttsna. -twfc*. «r8Eil&aifl£5^-y:?^3*7»Jy:^f" 

i||2<DiSSI5fZj*iK:$nact*</j:<. iiiViJ'i>:^4 tm 
[0 0 6 31 Saia*J^#^>i'>^3<D^1-SPS8^3 0 

^**<;*:*<. Him^0k<Dmmizuy)'^t^^itt(>iz. m. 

mt. Wia§^jSiStflc4©5fe^ffl5*¥«J:ij!lPXbTiSIS(D 

(b) IC^UfcJ:^}-, Wiax^'y H 4- ©ifeSS 
*3^«. *Sg«5«^ 1 Oia»aiST«, 0 9 (a) iZTTiT^ 

^T? t> , fl(rfaBE« 2 {cfliris#flcii 6 *«8fttt s nx* 0 , 

iS<;'«toTVi-5fc*. 0 9 (b) iZ^'t^'^iZ. tfilfS.:^ 

KA'>:/4' (D9c.i»m&^^<i-tttii^Mmizmm- 

[0 0 6 41 jy.±Stt?gLfcJ:'5(c. 1 J:n 

«, Wfesait2o. wia#^*^^-:/:/o^i.fBiia^3o 
1. ■s-<r^^A.s<»:WfeA*>y4*<^«ii^ns««tw, ^ 
g^^or)i»{i|£M6*att<5::i:»c:«kO, llfffi¥#*^'>:^ 

[0 0 6 51 «flE»#^IB 6 ©tfJ^JcUflfflJ^rlfttta 
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10 0 6 61 mtR^ma^^yzfsizm-f^nm^ 
*^ 2^:i6M^»J 1 <z)<t ^ »cfria««:® 6 ^mifx^&^m 

<T^ZtiZ^f), l»EIH«l2*<^jg-r«Ci:«l«>Jf 

s b 3t i ^ {c«tffa«eiics« 1 1 afrie¥»«i:^ y 3 oM 
5!±L/, fria^i^'f Hos»ig?iicj:4fijiii^S5Trm«tt*<fi 

[0 0 6 7] Sfc. fl(IfEA->:/4tt, a(rfE#fl:S6C|ft 

20 

[0 0 6 8] *^»6#!l 1 «>¥»{*SflTtt, ittE 

fl|ViTU«>*^ entree. iaj;!^. -yy;!/ (N 
I) -^ffl (Sn) l^C-fCO^JSB^-ttl&W^^Tft-DT'fe 

[0 0 6 9} 0 1 0 li, ^mmmm i «ij^i)?<*:sfs<oig 
j^^nj&s^f «a:0Tj&D. 010 (a) \tii^m^mm<D 

ffiRS^i^^^'r^iSB. BIO (b) itmiO (a) O 
D-D* iS9TO»fE0T$>^. 
[0 0 7 0] «(li2ll]!®0>J 1 -Ctt, 01 (b) JC^b7t.fc 30 
■5tc:> M32«fe&StRl®MDiPl 0 1 ©rtwtcaAa* 

010 (a) 0 (b) tC^UfcJ:'5 

tw. lll8a«e8kS«l©MPai5l 0 1±JC. Pb-Sn« 
ttA-^^C03j«-;Ui»^ 1 3*}gricU/::BGA ©all Gri 
d Array) S!Wi^#ft:^Br^&-3Tt> JcliC <i:«*'5* 

g|5 (a) . 05 (b) , RrJf05 (c) C^Ufc 

tbM) JitifTfWEMPSRi 0 1 S:^$vi-e*5#, mmm 
□asi 0 ii^»cii«e>^*ii (Ji-fiRj^iBitia^?) if^miSL-^ 
nts.\,ij:^iz-r^o 

[0 0 7 1] s 1 1 ttrrdHM^j 1 (Di^m<^mmizm 
0. ^1 1 (a) neiimm.<D^m^^ mi i w \t 

mi i (.a) (DE-E' ita-e«»rMEa, Ell (c) tt 
Kill (a)®F-F* i»-rOTtBriii0"C&4, 
[0 0 7 2] 89BESa!fB«»J 1 ®i|^«<*:«BTfflVi«E»S 50 
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««, «rBaBB«2«>j9r3£ficB«-. 0 7 (a) . 0 7 

(b) . aaf07 (c) iZ7p\^tz^^iZ. tf^tccnausr 

:&f •55i*i2ja6*}^fiKbi'S:*^ cinnise.t'. 

01 1 (a) , 01 1 (b) , RZX01 1 (c) JC5?b 
&J:i5«C, jpS«t(D«*^lgl 4«:}^fi)cbTfcJ;t.>. z<r> 
i®^. 1 4S:}^B)t-r^>Ci:{wJ:0!filte (Wd 

[0 0 7 3] Sfc. WfE^M0aiTMWbfe«rl2#«:)g 
6&Z/01 1 (a) iC^bfciSffei 4ti. WI2A>y 

4t®»«tBA<;^J^ttJc;5cr3T^»s*<, ctitlfis-r, 
m^ii^ IUieA>:/4t©g?«iiId<R«JT*oTt)J: 

[0 0 74] 2) 01 2 75M0 1 4 tt, 2|s:S£M 

CJ:SllJfil^l 2 Oi|£»{t:SBOttB&«ldt*^-r«i£C0T 

012 (a) \t^^mm2(D^mi^i&mo^m 

0, 0 1 2 (b) «0 12(a) <DG-G' i(8T<0»rS 
0, 01 3(t01 2 (a) <7>gS^i£::>c0, 014 (a) 
tt013OH-H' i»-C<D»f®0. 014 (b) (^01 
3 0)1-1' ililT<7)»f®0T*2). 
[0 0 7 5] 012 75S0 1 4 IC*3t/»T. 1 WJfeiSfca 
«, 10 1«fflPaP (tfTJj^-Jl') V 2ttEIS. 3«i|4 
JS-fr^'^r. 3 0 lttiJ£S»«:5^y:ro*V»«Si. 4tt^ 

gg) , 7 tt^1>8l5^j^4ia^ (7>H) . 8«ie««J 
^l/HtBliB) , 9««ffllg (y^l^^^V'i^X , 10««& 

[0 0 7 6] *|gMfi»l2©iii#«£gffitt. 012 (a) 
&u:0l2 (b) Jc^-rJ:afc, «6ltS<S 1 ®^J£<i:e 

ic»p8i5 (Hr*— ju) 1 0 isaftft. «!rfa«»i»a«i 
i±»c5ie##: (iJ^T. ;\'>:^tfi?-r-5) 4dtiait6n 

:/3C5na5^S^3 0 i*<fl5i2A->:/4icJ;om^MtcJ* 

jissn. tsjmimmm. 1 1 wse^i^^ftj^^ ^ 3 oM^tife 

5 ■CT>y>-:7^ jp»ih*nfc#«fl£«BT**. 

[0 0 7 7] Sfc. *g?JS0!l2(Di<iSSft:SB«LGA^ 

ow (trriH-Jw 1 0 i*<tfttte.nT^i3. wsawp 
^1 0 irtic«» mm&^'^n-mikmiKommzm^^ib 

[0 0 7 8] ^llEJteW 2 S 1 

3, 014 (a) , »:tK014 (b) iZ^'TJ^'^iZ, ffit 
fSJ'i>Zf4 tBtrKEilS2(Dl«iKSIi«3*1'fi»It-. BillErt!iSa2 
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SBSEiSE 2 CD. tumm^s i s &ny^mj««i»< ai 

013Rt;014 (a) {i^fJ:^(C. iH«a«a 

5*<aftt+^nfc««»Ctt, ^«J;^«, ^tffico^^ (Sn 
-Ag^Sfe) »-6ViWji (Sn) /JiafCDJ&oSSi 0*< 

CO 0 7 9] 01 5 7iS® 1 8ti. *|ISS«»J 2 <Z)i|£»fl: 

Bll 5 (a) , Bll 6 (a) . SI 7 
(a) . 018 (a) «^-n-en> ^StiSxeTOsp® 10 
a-e*0. 015 (b) 5 (a) ©H-H' «{T 

C!)«fp0, Bll 6 (b) ttBie (a) ©H-H' »T 
ODKIrBiiBI. @1 6 (c) »Bil 6 (a) (O I - I ' tSlT 
OWcffBi. HI 7 (b) tt01 7 (a) (DH-H* «T 
OWfMH. HI 7 (c) tt01 7 (a) ©I - I • ft-C 
©Wffi®, 018 (b) \mi 8 (a) ©H-H' »T 
©»rMH. 018 (c) »01 8 (a) ©I - I ' mv 
©»rffi0T*-5<, 

[0 0 8 01 £AT. mi STiSEl 8tc;}BoT, 
«2©ili»<|:|SHfcfflt^«iB«SlS«©»iiS:^ttt::-3t,iT 20 

stmr ^ *^ wfssM^j 1 » ^ V » i^«©ie{c 

[0 0 8 11 S-Tx HI 5 (a) RtXH 1 5 (b) iZ^ 
TJ:-5Jc. «iJA«, 5 l*7^-y&if®«Sli!3l«l 

©mxefiBiCBBnfflJ (tfTJ^-JW 1 0 l«rmLs W 
SEi^(«S4^ 1 ©-£@±tc. igfSf^H©««i£»M2 ' 

(0 0 8 21 i:©t^©*Wtt, ^J*«. ^SSffiV^fc 

Pffii 0 i^j^fiJtUfc^. mmm (0^U;5tVi) Sfflt^ 30 

-S«l omS^ftfiifcWIEHOWl 0 1 SrJgfiKfS^ffid* 
MieMPaJl 0 l«LGAM®i|£#(*«B 

©il-fiSmiBi^^ (7>l^) S:JgJj)c-r'S>i.*©t>©Ta& 
0. -eiJAfi. ItSl 0 0Mm*^&2 0 0/!imS*©n«J 

[0 0 8 3] ;^{Cv 01 6 (a) . 01 6 (b> , StC^ 

016 (c) iz^-r^^iz. mmmnmim2' <Dm^ 40 

o^tCcfcO, llrf2«6igta«l©UBPaRl 0 l©rtffl5{c^ 
aSSElffiSa-T (^^H) 7S:^fiJt-r-5i:<i:t)tC. ltr3E#« 

(0 0 8 41 c:©i:^. SiJf2#**:Jai StUTJ^fiR-r^ 

^^mmzmmr^<Diim^L<> m^a, tumimm 

«1 ©J5I«J&<4 0 wm*^e. 5 0 Mmeff!©«'&{Ctt»!rE 50 
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mi^mi 5 *m-r««'&tctt, 8triai»mttstfiss2' 
(0 0 8 51 'Alz. tami^yxhs^i 6if^.-£i., 

«. 01 7 (a) , 01 7 (b) . &t^01 7 (c) IC 

^•r^-^iz, «ifs.mnit»ss>2' ±\z, mm/^^->\z 

MS 1 7 S-^bRL. inrE»«tt«lK 2 * 
t:X':/^>ifVTmm2t:m^-r^. Z.<Diz^. 017 
(b) &UC017 (c) T«^UTV>75tV^*^ S(riei6» 
S« 1 ©«ltfla»«tt«l8 2 • *t«^^3nfciiB<i:*fl6l-rs 

isjctt. xy^>ifmiz^K>ttsm9\-mmf^^7t^:ii'y 

[0 0 8 61 WiZ. itr3BUv?XMRl 7 SK^U 
«, 01 8 (a) . 01 8 (b) . Wm \ 8 (c) \Z 

Tviti. 5 tc, wiaiHisa 2 ®. wi2»mii 1 5 ifiM^n 
it.wsjr>-&m^w<ws.\z. w&'smssk {.v)\^^v'^7. 

h) Q^^liKb^^. 1i([igieitll2©StUS|S^. KtXll^SB 
^a5Sl!^«B^7©affi (SWffi) ic*^^^ 1 0*}^fiR 
•r-5c:itc.i:0, 2ti:SI)!ig«^2©ijs«?«j^efcfflViSffiiia 

[0 0 8 71 Krl2*&^€rJB 1 Ott, 

©J9$(C0£)t-r«. tlltBSi$B^^(l. & 

©ftSfRI^€3. 5 96g«JC-r-5®;*W*U>i. 
tt^ftoS^Sl OtUTtt, «(rE««^^©{|&tc. 

*m«ii>o^ffi^ffltiT. JSSO. 5tfmSai©« 
*oSl OSr}^figLT*>J;V^. 
[0 0 8 81 «rie¥MaCittt3T*Slig«2©iisJ»«:SB 

moT. ^1.ffiSia^3 0 l±lC^A*>:/^J:<i:©??;E»«^ 

-j-^nmt^, c©i:€r. wfB«e>o#si otuTWia 

(3. 5%Ag-Sn^^) ^m^^xkthjitm 

fc*. ®ae>-D${cJ:-5^^©lfi:»SJ^J::Jt-t. 

[0 0 8 91 Wia¥iS<!^^ y :/3 €-7 U y T'f^-y :/fiil«?e 
t!rlB«ej*a«l tfflE^S»«i:^-y3^3©ra 
tc. «ajiL«. j8HiS{ttt©x#^'->?K1iBllB:^j:£©«S»*5 

itm^^i^mfE.iSLm.xmnvxm¥rit-t^ii. 012 

(a) Rr;t0l2 (b) t*bfc<k^«tLGASS©^l'«t 
[00 9 01 0 1 9 tt, ^^jSg^J 2 ©¥«9*^^E»C*iW 

•5f^ffl3ai**iiiw-r-5fcae>©«iic0Tao. 019 
(a) Kc^Hig (b) vi.^mw&n^^t&-t!s>:Lmz 
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to 0 9 1] :^mmm2(Di¥^mi^i^&\zm^'^^mmmw. 

-ett> 018 (b) RtXHlS (c) lC5^t/tJ:'5JC. 

yzr3<Di^mm^s 0 1 tmm^n^nm<D9\-mm\z, 

019 (a) ics^-r<t5{ci. s<fiH>''<>:7'4C9<aB*^-rn lo 

icJ: 0 . ^^-^yrf AHmW^mk 1 5 lcJ:oTli(fffilE 
«l2©i1.ffl!Hcatf?¥-B«^:tSI»tf, Hi 9 (b) \z.m 

(0 0 9 2] iy.±if4iaLfc<t^>{c, -ji^^mm'2.\z.^n 

i±iciaft&nfcA>:/4*istria#«£Si 5T«$*ti 
[0 0 9 31 itrgE/^>y4{i, «&EJ»aai5t 

A->:'^43i<7lc^ffiMT»^K:<<a:0> ©fttt'l'i'JI't? 30 
©^«*Sttlc<<, tiJl«lt{::<iifc«S>> Si«l5<S<Slto 

CO 0 9 4] sfc, *^]6e«^2©H4«t«jggT«> wie 

I) ^» (Sn) ;te£®^JB^-€-n6o^^-e*oTt) 

[0 0 9 5] @ 2 0 tl^lEIIMi^i 2 <D^«{4:|£S<D^ 
fl^^(90«J»«|fiR*^f«ISCHTa&D. 02 0 (a) tt^li 
#^^@o:>7M@. 02 0 (b) «H2 0 (a) (OJ- 40 

J ' «9TCD»fS0f fcS. 

10 0 9 6] MEII]56^2T«, B112 (b) iZ^Uft 
Ja^iZ, fl(fgE|ie»S5«l©MPaPl 0 lOrtWClilAii 

^n^^fe-p^e^&Jt-gpssiKss^ 7 1 LTfflv>« l g a 

•f. ^JAti. 02 0 (a) &t;:02O (b) {c^U/tJ: 
■5IC, ffir«B8fi»S«l©|illPWl 0 l±lc:. Pb-Sn 

^^^d:^fc*^©#-J^^a?^ 1 s^s^^LfeBCA cBaii c 

rid Array) M®¥***^^S"C*oTt)J;V»r. tttm'S 
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J-tt, 01 6 (a) . HI 6 (b) . 2Sl(^H1 6 (c) 
«ffia3im?»Jffi2' ±irmias5«:ia I 
5 Sj^^r-siSic. «trKU->J;^ hMl 6i|^«|c0U>?X 
MM <«ik«i>»l) ;&^T!'«[riaMPSRi 0 l?£^$v>T*J 

[0 0 9 71 H 2 MEsiJs^ 2 <D¥^mf^mmizm 
&n-&eHig£igcD^^^j<D«Ri&Wjiic&^-r^^HTS& 

0, H2 1 (a) »einS«i(n¥lfiH. H2 1 (b) \t 
02 1 (a) (DK-K' iRTCDBfffiH. 02 1 (c) tt 
02 1 (a) OL-L' i»T<OB)f®0T*-5. 
[0 0 9 8] |tiaElltS^2 (^^##SSTMV>SBB«t% 

mfBSim2<Dm^^&iz, his (a) . his 

(b) . RtKHlS (c) {c^bfcJ^-pfc, KrlSIHI92 

<DiiSimzm^timmi)t<D»i^mi s^m^Lfti)^^ z.n 

JClS^-r. 02 1 (a) . 02 1 (b) , ROC 

02 1 (c) iZ^Vtz^'UZ. Stt<Di»flc® 1 8 SrJ^fig 

mm<^^m^mzttimsk^<Dmi$.m i st^&^itsb. m 
2 i\z^i^tt^*>rj.. x:»^RXfy:f3{^izf^vt:^mf 

[0 0 9 9] *5B^*. «93EI?]Se««JfcStJS^{*: 

[0100] mxii^ isismnmm i acxwEs^^E^aj 2 -v 

y-*) \zmif^ri:ftmm<^m^&mizm^i^<^^i^ 
iEii£#(i:5^y :f(Di^mm=f'±.izmmnit^^i$ii:tfii 
?)-r. m^fii:, 010 (a) rc/^hi 0 (b) , fe-sv* 

tt02O (a) Ry:02O (b) JC^LfcJc^i^C, BG 

Aai£o^»#ss*si^r-&*i£a«±Jcgait ^nftm 

i»03W:£teBlc. WIE*iMi<»J 1 ROf 2 T?3ttW L/t J: 5 & 

CO 1 0 1] *fc, ^J^«, Slifl2il»fiif!llR0^2T«, 
MlBteiSi«« 1 <i!>^®©*K:flifEE«l2 ji^Klt enfcHE 
i»a«*«nJt'»ifT«^L.TVi-5d<. :::ntcise-r. ^ 
fS*eiBtS« 1 ©MEEIS 2 *i»tt e.n/tffi t WlAlT^ 

t^-r^mmi,zmis^(omi^m^wcif^z.tiz^o. gjsi 
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[0 10 2] 

[0103] ( 1 ) t&iiS«i±(ci2Sl$lft(t;Q:iBieaS« 
[0104] ( 2 ) «^S«±tcBEi»&Si:(t^iB»S« 

[0105] ( 3 ) m»&m±\z&i6L^i&ifitmmwi 
^^tmMvsbKi. mi (a) \t.^nwikm<D^m 

g|, gll (b) «EI1 (a) OA- A* iSTOWHBIT 20 

& So 

0T*O. 01 (a) ®8R^J-ffi:::*cSTa&S. 

m 3 ] 2iEiijfiw 1 (o^n^^m(omxi,m&L^mrwm. 

0t?»O, El 3 (a) fiH2a>B-B' iiaT(7)Bfffia. 
03 (b) ttS2fi5C-C' «aT©»fffl0T*S. 

ifi:(5r^«attM-rsfc«6©«SC0T*O> (a) «- 
iSjiXSO!)¥ffl0. 04 (b) «04 (a) OB-B' 
«9-C<O»fjS0T*S. 30 

ifi:^»*itteflT-5>fcJi)©«gSC0T?*O. 0 5 (a) 
SSifiXg«)¥S0. 0 5 (b) (i0 5 (a) fiOB-B' 

m-v<Dmmm> 05 (c) «05 (a) ©c-c i»T 
ie:^ffi4ittBj-r*fc«e)®«sc0T*D. me (a) i4- 

SSifiXS(DJFffl0, 06 (b) (3:06 (a) OB-B' 
i»TOWrS0, 06 (c) tt06 (a) ©C-C* »"C 
O»rffl0T«>-5. 40 
[0 7 ] *^S60y 1 <3Di|£#{*:S?B«'ffl v»S8eiKS«oiS 

mvsi^^fsimt^itstxDm^mTSfO. 07 (a) a— 

SSigXSO¥®0. 07 (b) tt07 (a) OB-B' 
iaTO»r®0, 07 (c) tt07 (a) OC-C ttT 
oWiffi0T*««, 

[0 8] *^J60illOi|i3»#:SBO«ifi:^fc6fC*Jtt«fP 
ffl5Hl«SittWT«.;S:»O1SK0T«.O, 0 8 (a) 
0 8 (b) Ji^n^'n. ifi#<!(£5^-i':/&7'J-y:/f^y:/ 
j^jiser-s xgTo»f iffi0T* a . 

[0 9] 2|s:$gj(&0!llO4&»{ii:£IBO«jei:«&ic43(:t«S>J 50 
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Of^ffl««l**lliM-r-Bfc*©«^0-Cfe 0 . 0 9 (a) 
&t;t0 9 (b) «^-n^n. 

•V :;^J*<*-r •5XS-COW1S0T& 2. . 
[0103 mtzmmm i o#»<*:isBoigjB^«:^-r« 
a;0Tr»o. 010 (a) it^-^i¥mm<om\i&mm^^ 

•r¥M0. 010 (b) »0 1 0 (a) ©D-D' 
OIRB0T3bS<, 

[011] fl(rffi#BSs^ 1 <D^»i¥i^m\zm^^!&mmmm 

O^0«©tSB&«ll« *a^ffi!St0T* 0 , 011 ( a ) 
f4Ei»S«OSpiS0. 01 1 (b) «01 1 (a) OE 
-E' i»TOlt)fa0. 01 1 (c) f401 1 (a) OF 
-F' a{TO»flS0T«fe«. 

[@i2] ^¥im\zj:^mmm2<D^^-^ii^&m<DM«&m 
fi!c*^-r«is:0-c* "3 . 012 (a) it^n^mmow- 

S0, 012 (b) tt012 <a) OG-G' iSafOKIf 
H0T»«. 

[0131 *^i®^J 2 Oiji^«:^B08lI5&«l)«S^-r«[ 
S:0Ta&O, 012 (a) og|5^J-*2;::>c0T&-5. 

[014] 2):||SS^J 2 0^^f^^BO«lli&#{^&^-r^ 
iC0T*t). 014 (a) tt013©H-H' »T©»f 
mm. 014 (b) (j:01 30 I - I ' IST©Blf90'? 

[015] *5IM«»1 2 ©^|i#<*:^B{Cffl t.^SiEi»S<£0 
»jt:^j**SiM-r*fc«)O«SC0T*D. 015 (a) 
«-SSigXSO^®0. 015 (b) tt01 5 (a) © 
H-H' i8gl?O»rffi0T*«. 

[016] 3|s:|^ieM2©¥l»^igBtC^<r)«HB«lS«© 
Kj&:^ft&UiWf-5>/i:*Oli^:0T*O, 016 (a) 
f±— iSitXSOTM0, 016 (b) «0 16 (a) O 
H-H' *6T©f»ffl0. 016 (c) tt016 (a) O 

I - I ' iaToit)fBi0T*a. 
(01 7] 3^SSM^J2 0¥»^*SBi::ffl<'^*E«9S«o 
©ji?^^«:i5ie^r*/t4e)O«^0-T?»O, 017 (a) 
tt— SitXgOSF®0, 017 (b) «01 7 (a) © 
H-H' ltSlT©»r®0. 017 <c) J4017 (a) © 
I - I ' iKTOISr®0T*S. 

[018] *:||]5g^J2 0^|4##gBJwffll/iSBEi»S«0 
«ijfi:)^i**^Wr-5/tse)O«^0t?*tl. 018 (a) 
tt-»jfiXeo¥M0. 018 (b) «018 (a) © 
H-H' i8|-eoKffS0. 018 (c) 1401 8 <a) © 
I - I • »-C©»rS0-ua6-2>. 

•f^ffla(i**att?a-rsit*©i«i!:0T$>o, 019 (a) 

&i;0l9 (b) t4^n^n. ij^W^^^'-yr^'&^Uy:/ 
3^gl«lit--5Xe-COi8rffi0T&-&. 
[02 0] ttlSSI^IS^J 2 ©###^B©^)^M%^t-^ 
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